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feipiovements in or j^ting to Driving Gear for Motor Dnveoi 

Vqldcles. 

example, in. the accompanying drawings, 
wherein.; — 

Figure 1 is a view of a gearing con- 
staruSion embodied by the present mven- 
tion the upper portion of the mechanism 
being shown in vertical section whole the 
IcwOT portion is diown, for the greater 
part, in elevation. 

FigTu-iB 2 is a transverse section, at a 
reduced scale, taken on Ihe line 2—2 in 

5^^^nre 3 is a sectional view taken 
tranOT^ersely of the mechanism on the bne 
3— 3 in Fignre. l. . 

Fignre 4 is a transverse sectional view 
on t& line 4—4 in Figttre 1, illiistrating 
tiie shifting means for the locking gear eu 
My invention relates to direction ttid sleeve aad tiie ^^£lf„^i 
soeea chaneinK gearing for use iu mcftor .Fignre 5 is an elevation and ^f^^°t^ ■: 
Sn -SSI f particularly, it view^^f p^ of tile present mecha^i^^ 

to^pr^vements^in the speed showing tte 
15 changing and driving mechanism of the for imparting slow, ^r^f^^^^-^ral 
kindMlosed in mylrior British Patent Eef erring more m detail to the several 
jSTo 172.503. the principal object of the yiews of the drawings, 
piient invention being to provide addi- 1 and 2 des™*^ ^« 
feonal mechanism, in connection with ^en^ shaftfi, ^^f^, 7.^^^^ 
on S^disdosed in tiie above mentioned the shafts of an automobile rear axle, 
^tent, Shy a iSJmse »peed may be These shate have ^Ifi- -IC"* ^^^^ 
Sbtain;d without reversing the direction .inected and driven by ^^jf^^^ 
of the mastor eear . ential mechanism of a standard <»"sotuc . 

''l^re sjfcmluy stated, it is the object tion consistin. of ^ e'T^^^ 

,5 of the J^esent^i/venticm to J^^^^ ^rptti?S?lto^ tnS^f C^^^^^^^ 



(A comnumication from Pisefecto Qea^ 
DiFFBSENTiAi* Co., a corporation of the 
State of Waslmigtoii, TJnited' States of 
America, of Bellingtam, WMtcom 
Oounty, Wasliingtoii, TJnited States of 
America.)' 

i, Jos:bph STJTTOir Withers, British 
subject, of the Firm of. 1. S, Withers & 
Spooner, Chartered Patent Agents, of 
Staple House, 51—62, Caianeery .Lane, 

5 in the Coun^ of London, do hereby 
declare the nature of this invention and 
in what manner the same is to he par- 
formed, to be particularly described and 
ascertained in and by the following state- 

10 ment; — 
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connection with the planetary gear sys- 
tem and driving gaarmg disclosed in the 
above mentioned patent, mechanism foi* 
obtaining a reverse drive and a 'slower 
80 forward drive than is possible- in the. 
patented construction; tluB mechanism to 
comprise another ring .gear mounted 
turn with the original external ring gear 
and m^aster gear, and gears, formed about . 
35 the oj^osite ends of a sleeve that is shift- 
able along a non-movable shsift, and 
whereby upon proper diifKng of Ihe 
" sleeve, different speeds of rotation may be 
imparted to the. centrial gear, of the 
40 original planetaiy system to effect the 
reverse drive or the slow forward speed as 
above stated. •. . • 
The invention is Ulustrsirted, by way of 

[Price 1./-] . ^ . - 



anf 2, an5 intermediate bevel geara 5 
which are revoluble on shaft* 6 earned by 
a frame or casing T and which niesh 
simultaneously with the gears 3 and 4. 

LcL the preferred construction, tne 
fi-am'e 7 comprises two complemental sec- 
tions, each having peripheral recesses 
which cooperate with recesses m the otl^r 
member to form mountinffs for the 
fr, and having bearing sleeves 8 at the 
outer sides Hereof that axe revoluble 
upon extended bearing portions of tne 
^rs 3 and 4 whereby the frame is sup- 
ported in position. 

Eiffidly fixed within and extending 

* -Series of journal pins 10 upon which 
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■ gear pinions 11 are mounted ; tkese 

pinions^ of whict tliex*e are tluree, being 
tbe intennediate gears- of a planetary gear 
system. 

5 An internal ring gear 12 is the master 

: .gear of the - planetary system and 13 
designates the rotor or driving gear of 
the -whole system ; the two gears 12 and 
13 . being integrally cast and are secured 

1.0 between 'supporting webs 15 and 16 by 
means of a plurality of bolts 17 so that 
they may revolve concentrically about the 
shafts- 1 and* 2. * The webs 15 and 16 
together forming a housing enclosing the 

16 two gear, systems aie provided respec- 
tively with bearing- sleeves 18 and 19 
• • which are . revolubly contained within 
■anti'fiiction bearings 20 isupported by 
and within the diSerential honsing at 

20 opposite sides c^f the diffei'ential gearing, 
on brackets '28 and 29. 

22 dlBsignatbs the inner^ or central 
gear of the planetary system and this is 
formed integral with and' at the inner 

25 end of a sleeve 23 that is adapted to turn 
freely upon and is. longitudinally shift- 
able upon the ^le 1. The outer end of 
the sleeve 23 is contained within a sleeve 
24, which is keyed thereto and which in 

30 tui-n is provided at its inner end with a 
control ^ar the teeth of which are, 
by shifting of the sleeve 23, adapted to 
be disengaged from or ineshed wili. those 
of ail inteinaUy tootte rinff 26 which is 

35. fixed within the difBerentisJ housing on 
the bracket 28. Also, ihounted on the 
outer ends of the pins 10 is an inteiiisJly 
toothed ring 27 which is adapted to 
receive the gear 22 as the sleeve 23 is 

40 shifted loiigitudinally on the a^e. 

The various gears are so arranged that 
when the control gear 25 is in mesh with 
the teeth of the ring 26, the gear 22 will 
-be in mesh witii the pioions 11 and 

45 entirely disengaged from the teetii of the 
ring 27, also, when the geai- 22 is moved 
into mesh with the ring 27, the control 
gear 26 will be free from the ring 26. 
In the position in which the sleeve 23 is 

50* shown in Figure 1, the gears 22 and 25 
are ia neutral-jposition that being the posi- 
tion they assume when titey are not 
locked to either of the rinff gears 26 or 
27, which leaves the sleeveiree to rotate. 

55 Considering the mechanism as so far 
described, it will be seen that by shifting 
the sleeve 23 inwardly to such position 
. that teeth of the control gear 25 mesh 
with the teeth of the ftj^d ring 26 and 

60 the gear 22 is in mesh only with the 
•pmions 11, the sleeve is held against 
rotation and consequently, when the 
mechanism is driveii, the rotor gear 13 
and the asles will be rotated at different 

C6 speeds ; the latter being' slower than tiie 



former according to the proportion or size 
of the gears. If, however, the sleeve 23 
is shifted so as to disengage the teeth of 
the control gear 25 and interlock the 
teeth of the gear 22 simultaneously with 
the teeth of the pinions 11 and teeth of 
the ring 27 the pinions will- be held 
against rotation so that the casing 7. will 
be locked relative to and will revoke with 
the-rotor gear and tiie axles will be driven ' ^ 
directly at what may be termed their high . 
speed. 

The above described operations Sre for 
forward driving only, as disclosed in my 
former patent; the present invention, 80 
however, resides in the construction of 
mechanism whereby a reverse * drive and 
an additional slower, forward speed are 
provided. This comprises mechanism as 
follows: 

Cast integral with the web member 16 
is a laterally extending, annular flange 

.30 which projects in the direction of tte 
axle 1 and co-axially therewith. This 
flange has an internally toothed gear sur- 9^ 

.face 31 which serves as the internal ring 
gear of a gear system wherein the con- 
trol gear wheel 25, of smaller diameter 
than the gear 22, on the sleeve 24 serves 
as the central gear and a gear wheel 32 95 
formed about on& end of a sleeve 33. that 
is slidable upon a countei'shaft 34 fixed 
within the housing parallel to the shaft 1, 

■serves as an intermediate or countershaft 

-gear. 100 

AsRTiming that the parts are in the posi- 
tion as shown in Figure 1, and tEe rotor 

'gear 13 is driven foi*wardly, the geaa>31.. 
turns therewith and this causes rotation 

-of the various gears in the directions indi- 105 

-cated by the arrows placed thereon in 

-figures 2 and 3 of the drawings. Since " ' 

-the. countershaft gear wheel 32 is smaller 
than the ihtemal gear 31, it travels at 
a faster angular speed, driving the con- 110 
trol gear wheel 25 which revolves the 
sleeve 23 and gear 22 in the direction of ' 
the arrows. It will be not«d that the 

-gear wheel 22 is revolving now at a 
greater peripheral speed and in the oppo- 11 § 
site direction to that of the master gear 

-12, consequently the pinions U and the 
frame 7, whereby they are supported, are 
caused to travel bodily in the direction of 

-rotation of the d.eeve and thereby cause 120 
reverse turning of the axles 1 and 2 

- although the rotor gear is turning in the 
same direction as for foi*ward drivmg. 

To provide for another forward driving 
speed in addition to those previously dis- . 125 
closed, I have provided, at the outer end 
of the sleeve 33, a. small gear wheel 35 
whio.h is adapted to be moved, by outward 
shifting of the sleeve 33, into mesh with 

: relatively large coTxtj^ol gear 36 formed 130 
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about tke outer end oi ilxe sleeve 24. In 
the construction, the distances between 
the gears 26 and 36 and the gears 32 and 
35 are such, and the gear surface 31 is 
5 so located with respect to the gpars 26 and 
32 that, when the sleeve 23 is in neutral 
position, the sleeve 33 may be shifted 
outwardly to a neutral position as shown 
in dotted lines, so that iliere is no driving 

10 connection between the gears 31 and 
sleeve 23, or may be shifted farflier to 
provide a driving connection through the 
mtermediaoy of the gear 32, sleeve 33, 
and gears 35 and 36. This latter con- 

15 nection will cause rotation of the gear 22 
at a slower speed than that of the master 
gear 12 and in the opposite direction 
which efiects slow forward driving of the 
azlgs. This speed depends, however, on 

20 the relative proportions o£ the geai's used 
in the connection, and it is necessary that 
the proportions • be such that the peri- 
pheral speed of rotation of the sleeve 23 
m reverse direction will be less than that 

25 of the ring gear 12 in a f orwai d direction, 
BO that the gear casing 7 will rotate for- 
wardly. 

The preferred means for shifting the 
sleeve 23 to obtain the changes of speed 

30 through the first described planetary sys- 
tem, comprising a shifting yoke 40 
mounted within the axle housing upon a 
vertical, turning shaft 41. The yoke 
extends about the sleeve , 24 and has pins 

35 42 directed inwardly therefrom that 
project within an annular groove between 
ribs 43 about the outer end portion of the 
sleeve.- -At its outer end the shaft 41 has 
a crank lever 44 fixed thereto to which an 

40 actuating rod 45 is attached. Likewise 
the sleeve 33 is shifted by .means of a 
yoke 46 fixed to a verticsd shaft 47 which 
is mounted within a bracket 48 within 
the .housing and at its outer end has a 

45 crank 49 fixed thereto to which an actuat- 
ing rod 50 is attached. The rods may 
extend to a point adjacent tKe drivers 
seat of the vehicle wherein the device is 
used and may be operated by any suit- 

50 able lever mechanism. 

Mechanism of the present character 
could be used in all motor vehicles i>f the 
ordinary types, and in such pase .the rotor 
gear 13 would be driven by means of a 

55 gear 52 at the end of the power shaft 53, 
Fig. 3, which would extend directly ±rom 
the engine. 

It is apparent that this construction 
will entirely eliminate the transmission 

60 gearing as at present used in motor, 
vehicles and provides for either forward 
or reverse driving* of the axles without 
changing the direction of rotation of the 
power s&dEt; 



'Having now particularly described and 65 
ascertained the natui'e of my said inven- 
tion and in what manner the same is 
to be performed, I declare that what I 
daimis: — 

1. A. driving gear of the kind referred ''0 
to, in which m^ans are piMyvided for 
optionally locking the inner gear of the 
planetary system to turn with the difEer- 
ential casing, or to hold it against turn- 
ings or to revolve it relatively to the 
master gear of the planetaiy system at a 
higher or a lower speed in the opposite 
direction. 

2. A driving gear according to Claim I5 
comprising a control gear mounted for 80 
rotation with the inner gear of the plane- 
ta^ system, and a ring gear mounted for 
rotation with the mswrter gear of the 



3. A driving gear according to Claim 86 

2, having means to effect a di-iving con- 
nection between the control gear and the 
-ring gear. 

4. ' A driving gear according to Claim 

3, comprising a gear mounted on a 90 
countershaft and adapted to be moved 
into or out of mesh with the ring gear 
and the control gear. 

6. A chiving gear according to any of 
the preceding Claims 2 to 4, having fixed 95 
means adapted to engage with the con* 
tirol gear to hold the inner geax of the 
plsmetaiy system from rotating, and 
means to move iJie said control gear into 
and out of engagement with the said fixed 100 
means. 

6. A driving ^^ar according to any of 
the preceding Claims 2 to 5, comprising 
a second control gear mounted for rota- 
tion with the inner gear of the planetary 105 
system, and a second countershaft gear 
driven by the ring gear, the countersEaft 
gears being adapted to be moved into or 

out of mesh with the control gears. 

7. A driving gear according to Claim 4 110 
or 5, in which the gear on the counter- 
shaft and in mesh with the ring gear is 
normally idle and^ shiftable to e&ct an 
operative connection with the control 
gear when the latter is in neutral posi- llo 
tion, to effect reverse rotation. 

8. A driving gear of the kind referred 
to, substantiaUy as hereinbefore described 
with reference to the accompanying 
drawings. 12J 

Dated this 19th day of December, 1921. 

3r. S. WITHERS & SPOGNEB, 
Chartered Patent Agents, 
Staple House, 51- & 52, Chancery Lane, 

London, 125 
Agents for the Applicant. 
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